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THE MAILING DATE OF THIS COMMUNICATION. 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 
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DETAILED ACTION 

1 . The finality of the prior Office Action filed on October 7, 2003 is now withdrawn. 

Election/Restrictions 

2. Claims 7-9 and 12-20 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b) as being drawn to a nonelected Group II, Species IB, II and III, there 
being no allowable generic or linking claim. Election was made without traverse in the 
reply filed on September 27, 2002. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claim 1 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Winter et 
al. (US Patent No. 5,696,045) in view of Scholl (US Patent No. 3,648,768). 

It is known to form heat transfer units from norbornene polymer. Winter 
discloses it is known to form a heat transfer component (heat exchanger; column 2, 
lines 6-20; column 11, lines 20-30) of a norbornene polymer (column 10, lines 27-35). 

However, Winter does not specifically disclose how the heat transfer component 
is formed. It is noted that Winter does disclose that the norbornene polymer is known to 
be used to form extruded pipes and blow molded articles (column 1 1 , lines 20-30). It is 
well known in the art to form heat transfer components (heat exchangers) by forming a 
plurality of cells of a polymer by melting and hot extruding the polymer to form at least 
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one extruded tube and using the cells to form the heat transfer component. For 
example, Scholl discloses an example of forming a heat exchanger (heat exchanger 
block) by forming a plurality of cells (heat exchanger units) of a polymer by melting the 
polymer and hot extruding the polymer to form at least one extruded tube (column 2, 
lines 25-30, 54-61) and using the cells as part of the heat exchanger (column 1 , lines 
65-70). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to form the norbornene heat exchanger as shown by Winter in a conventional 
manner such as forming cells with at least one extruded tube as exemplified by Scholl. 
5. Claims 3, 5, 6, 21, 22, 24-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Winter et al. in view of Scholl as applied to claim 1 above, and further 
in view of Johnson (US Patent No. 3,426,841 ) as taken with Nakagawa (US Patent No. 
4,362,688). 

It is well known in the heat exchanger art to provide U-shaped tubes as an 
equivalent alternative to straight tubes in the cells of a heat exchanger. Johnson 
discloses an example of a method of forming heat exchangers where a plurality of U- 
shaped tubes are formed as an equivalent alternative to a plurality of straight tubes. It 
is also well known in the art of forming tubes of complex shapes, such as U-shaped 
tubes, to blow mold extruded tubes by first extruding the tubes and then expanding the 
tubes with air in molds in order to form the complex shapes. For example, Nakagawa 
discloses it is conventionally known to form thermoplastic tubes of complex shapes by 
extruding the tubes, then expanding the tubes with air in molds to form the complex 
shaped tubes (column 1 , lines 40-55; column 4, lines 20-45). It is noted that Applicant 
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in the Specification admits that the methods of forming the tubes are of conventional 
blow molding and extrusion methods (Specification [4] and [39]). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to form the 
norbornene heat exchanger as shown by Winter and Scholl by providing U-shaped 
tubes as an equivalent alternative to straight tubes as shown by Johnson and forming 
the tubes in a conventional manner such as extruding tubes and expanding in molds 
with air in order to form the U-shaped tubes as exemplified by Nakagawa. 

As to claim 5, the ends of the tubes are attached to a flange in both Scholl and 
Johnson, the smaller U-shaped tubes are located in openings defined by the pair of 
ends of the larger U-shaped tubes and a flue gas passages is defined between the U- 
shaped tubes in Johnson (as is also conventional). As to claim 6, Scholl and Johnson 
both attach the ends of a tube to a flange. Johnson further discloses that the parts in 
the heat exchanger are formed of the same or similar materials in order to fuse together 
the parts of the heat exchanger together. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to form the flange of the heat 
exchanger as shown by Winter, Scholl, Johnson and Nakagawa out of the same 
material as the tubes (norbornene) in order to thermally adhere (fuse) together the 
flange to the tubes as exemplified by Johnson. As to claim 21 , Nakagawa discloses 
that the molds have a bottom and top portion and the extruded tubes are positioned in 
the bottom portion of the molds and the top portion of the molds are placed on the 
bottom portion to retain the extruded tube there between. As to claim 22, the U-shaped 
tubes are all continuous between the pairs of ends. 
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As to claim 24, as discussed above, Winter discloses it is known to form heat 
transfer components out of norbornene polymer; Scholl discloses it is known to form 
heat transfer components by forming a plurality of cells of a polymer and using the cells 
as part of the heat transfer component; Johnson discloses each of the cells include a 
plurality of U-shaped tubes with a pair of ends that define an opening, the tubes are 
continuous between the ends and a first tube is located within the opening of a second 
tube; and Nakagawa discloses it is known to form tubes of complex shapes by 
expanding the tubes. As to claim 25, a flue gas passage is defined between the tubes 
in Johnson and as is considered conventional. As to claim 26, the ends of the tubes are 
attached to a flange in both Scholl and Johnson. As to claim 27, Scholl and Johnson 
both attach the ends of a tube to a flange. Johnson further discloses that the parts in 
the heat exchanger are formed of the same or similar materials in order to fuse together 
the parts of the heat exchanger together. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to form the flange of the heat 
exchanger as shown by Winter, Scholl, Johnson and Nakagawa out of the same 
material as the tubes (norbornene) in order to thermally adhere (fuse) together the 
flange to the tubes as exemplified by Johnson. 

6. Claim 4, 10, 11, 23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
overwinter et al., Scholl, Johnson, and Nakagawa as applied to claims 3, 5 above, and 
further in view of Togashi (US Patent No. 4,245,697). 

It is well known in the heat exchanger art to provide tubes for heat exchangers 
with a plurality of tube grooves in order to increase the heat transfer properties of the 
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tube. Togashi discloses one example of providing heat exchanger tubes with grooves 
on the outer surface of the tubes in order to improve the heat conduction efficiency of 
the fluid flowing (column 1 , lines 10-31 ). It is noted that Togashi discloses that the 
grooves on the tubes are formed as an improvement over providing fins on the outer 
surfaces of the tubes. It is further noted that in the method of forming tubes as 
discussed above with Nakagawa, it is known to provide grooves on the inner surfaces of 
the molds in order to form grooves in the tubes (column 3, lines 45-50). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to provide the 
method of forming a heat transfer component as shown by Winter, Scholl, Johnson, and 
Nakagawa by providing grooves on the surfaces of the molds for forming the tubes as 
shown by Nakagawa in order to provide the tubes with grooves as conventionally known 
in the art in order to improve the heat transfer characteristics as exemplified by Togashi. 

As to claim 10, all the limitations of the claim have been addressed as discussed 
above in reference to claims 4, and 5 above. As to claim 1 1 , the limitations of the claim 
have been addressed as discussed above in reference to claim 6 above. As to claim 
23, a second at least one cell is provided in Scholl and an airflow passage is defined 
between the cells as is considered conventional. 

7. Claims 10, 11, 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overwinter et al. (US Patent No. 5,696,045) in view of Johnson (US Patent No. 
3,426,841) as taken with Nakagawa (US Patent No. 4,362,688) and further in view of 
Togashi (US Patent No. 4,245,697). 
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It is known to form heat transfer units from norbornene polymer. Winter 
discloses it is known to form a heat transfer component (heat exchanger; column 2, 
lines 6-20; column 11, lines 20-30) of a norbornene polymer (column 10, lines 27-35). 

However, Winter does not specifically disclose how the heat transfer component 
is formed. It is noted that Winter does disclose that the norbornene polymer is known to 
be used to form extruded pipes and blow molded articles (column 1 1 , lines 20-30). It is 
well known in the art to form heat transfer components (heat exchangers) by forming a 
plurality of U-shaped tubes and attaching the tubes to a flange to form a cell. Johnson 
discloses an example of a method of forming heat exchangers where a plurality of U- 
shaped tubes are formed and attached to a flange and the smaller U-shaped tubes are 
located within the opening defined between the ends of the larger U-shaped tubes and 
a flue gas passage containing a flue gas is defined between the tubes (column 3, line 
71 to column 4, line 26). It is also well known in the art of forming tubes of complex 
shapes, such as U-shaped tubes, to blow mold extruded tubes by first extruding the 
tubes and then expanding the tubes with air in molds in order to form the complex 
shapes. For example, Nakagawa discloses it is conventionally known to form 
thermoplastic tubes of complex shapes by melting the polymer and hot extruding to 
form the tubes, then expanding the tubes with air within molds to form the complex 
shaped tubes (column 1 , lines 40-55; column 4, lines 20-45). It is noted that Applicant 
in the Specification admits that the methods of forming the tubes are of conventional 
blow molding and extrusion methods (Specification [4] and [39]). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to form the 
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norbornene heat exchanger as shown by Winter by forming the heat exchanger in a 
conventional manner such as providing U-shaped tubes to form a cell as shown by 
Johnson and forming the tubes in a conventional manner such as extruding tubes and 
expanding in molds with air in order to form the U-shaped tubes as exemplified by 
Nakagawa. 

It is well known in the heat exchanger art to provide tubes for heat exchangers 
with a plurality of tube grooves in order to increase the heat transfer properties of the 
tube. Togashi discloses one example of providing heat exchanger tubes with grooves 
on the outer surface of the tubes in order to improve the heat conduction efficiency of 
the fluid flowing (column 1, lines 10-31). It is noted that Togashi discloses that the 
grooves on the tubes are formed as an improvement over providing fins on the outer 
surfaces of the tubes. It is further noted that in the method of forming tubes as 
discussed above with Nakagawa, it is known to provide grooves on the inner surfaces of 
the molds in order to form grooves in the tubes (column 3, lines 45-50). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to provide the 
method of forming a heat transfer component as shown by Winter, Johnson, and 
Nakagawa by providing grooves on the surfaces of the molds for forming the tubes as 
shown by Nakagawa in order to provide the tubes with grooves as conventionally known 
in the art in order to improve the heat transfer characteristics as exemplified by Togashi. 

As to claim 1 1 , Johnson discloses forming the flange (tube sheets) out of similar 
materials as the tubes in order to fuse to parts together. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to form the flange of 
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the heat exchanger as shown by Winter, Johnson and Nakagawa out of the same 
material as the tubes (norbornene) in order to thermally adhere (fuse) together the 
flange to the tubes as exemplified by Johnson. 

As to claim 23, it is considered conventional in the art to form multiple cells of 
heat exchanger components to define an airflow passage between the cells. 
8. Claim 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Winter et 
al. (US Patent No. 5,696,045) in view of Rhodes et al. (US Patent No. 5,979548). 

It is known to form heat transfer units from norbornene polymer. Winter 
discloses it is known to form a heat transfer component (heat exchanger; column 2, 
lines 6-20; column 11, lines 20-30) of a norbornene polymer (column 10, lines 27-35). 

However, Winter does not specifically disclose how the heat transfer component 
is formed. It is noted that Winter does disclose that the norbornene polymer is known to 
be used to form extruded pipes and blow molded articles (column 1 1 , lines 20-30). 

It is known in the art to form heat exchangers by forming a plurality of cells of 
polymer tubes and using the cells as part of a heat transfer component. For example, 
Rhodes discloses forming a heat transfer component from polymeric tubes forming a 
plurality of cells (column 3, lines 1-25). However, Rhodes does not specifically disclose 
how the tubes are formed. It is considered conventional to form polymeric tubes by 
melting and extruding the polymer. It would have been obvious to one of ordinary skill 
in the art at the time of the invention to form the norbornene heat exchanger as shown 
by Winter in a conventional manner such as forming cells of thermoplastic tubes as 
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shown by Rhodes where the tubes are formed in a conventional manner such as 
extrusion. 

9. Claims 1, 3-6, 10, 11, 21-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Winter et al. in view of Rhodes et al. as applied to claim 1 above, and 
further in view of Nakagawa (US Patent No. 4,362,688). 

As to claims 1 and 3, Rhodes discloses the tubes are thermoplastic polymer and 
U-shaped tubes (column 7, lines 18-28), however does not specifically disclose how the 
tubes are formed. It is well known in the art of forming tubes of complex shapes, such 
as U-shaped tubes, to blow mold extruded tubes by first extruding the tubes and then 
expanding the tubes with air in molds in order to form the complex shapes. For 
example, Nakagawa discloses it is conventionally known to form thermoplastic tubes of 
complex shapes by extruding the tubes, then expanding the tubes with air in molds to 
form the complex shaped tubes (column 1 , lines 40-55; column 4, lines 20-45). It is 
noted that Applicant in the Specification admits that the methods of forming the tubes 
are of conventional blow molding and extrusion methods (Specification [4] and [39]). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
form the norbornene heat exchanger as shown by Winter and Rhodes by forming the U- 
shaped tubes in a conventional manner such as extruding tubes and expanding in 
molds with air in order to form the U-shaped tubes as exemplified by Nakagawa. 

As to claim 4, Rhodes discloses the tubes have grooves on the outer surfaces 
(column 3, lines 15-20) and discloses the grooves are formed by pressing dies on the 
outer surfaces of the tubes or other known methods of forming grooves (indentations). 
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While it is not clear whether the grooves in Rhodes are formed when expanding the 
tubes in molds, it is considered well known and conventional to form grooves on the 
outer surfaces of tubes when expanding in molds. For example, Nakagawa discloses 
providing grooves on the inner surfaces of the molds in order to form grooves in the 
tubes (column 3, lines 45-50). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to form the heat exchanger as shown by Winter and 
Rhodes by forming the grooves on the outer surfaces of the tubes while expanding the 
tubes in molds as is considered conventional in the art and exemplified by Nakagawa as 
a way of reducing the number of method steps required. 

As to claim 5, Rhodes discloses forming a plurality of U-shaped tubes with ends 
that are attached to a flange (column 29-34) to form a cell and a set of the U-shaped 
tubes are located within an opening of a set of U-shaped tubes defined between the 
ends (see figure 9) and a flue gas passages is defined between the tubes (column 1 , 
lines 8-13). As to claim 6, Rhodes discloses thermally adhering (welding) the tube ends 
to the flange, however does not specifically disclose the material of the flange. It would 
have been well within the purview of one of ordinary skill in the art at the time of the 
invention to form the flange out of the same material as the tubes in order to weld the 
materials together, only the expected results would be attained. 

As to claim 10, all the limitations of the claim have been addressed as discussed 
above in reference to claims 4, and 5 above. As to claim 1 1 , the limitations of the claim 
have been addressed as discussed above in reference to claim 6 above. As to claim 
21 , Nakagawa discloses that the molds have a bottom and top portion and the extruded 
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tubes are positioned in the bottom portion of the molds and the top portion of the molds 
are placed on the bottom portion to retain the extruded tube there between. As to claim 
22, the U-shaped tubes are all continuous between the pairs of ends. As to claim 23, a 
second at least one cell is provided in Rhodes (each pair of U-shaped tubes in the array 
of tubes) and an airflow passage is defined between the cells as is also considered 
conventional. 

As to claim 24, as discussed above, Winter discloses it is known to form heat 
transfer components out of norbornene polymer; Rhodes discloses it is known to form 
heat transfer components by forming a plurality of cells (array of tubes) of a polymer 
and using the cells as part of the heat transfer component, each of the cells include a 
plurality of U-shaped tubes with a pair of ends that define an opening, the tubes are 
continuous between the ends and a first tube is located within the opening of a second 
tube; and Nakagawa discloses it is known to form tubes of complex shapes by 
expanding the tubes. As to claim 25, a flue gas passage is defined between the tubes 
in Rhodes and also is considered conventional. As to claim 26, the ends of the tubes 
are attached to a flange in Rhodes as discussed above. As to claim 27, the limitations 
of the claim have been addressed as discussed above in reference to claim 6 above. 
1 0. Claims 6, 1 1 , 27 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Winter et al. in view of Rhodes et al. and Nakagawa as applied to claims 5, 10, 26 
above, and further in view of Johnson (US Patent No. 3,426,841 ). 

Rhodes discloses thermally adhering (welding) the tube ends to the flange, 
however does not specifically disclose the material of the flange. It would have been 
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well within the purview of one of ordinary skill in the art at the time of the invention to 
form the flange out of the same material as the tubes in order to weld the materials 
together, only the expected results would be attained. Johnson is cited to further show 
that it is known in the art to form flanges for heat exchangers out of the same material 
as the tubes in order to fuse the parts together. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to provide the heat exchanger as 
shown in Winter, Rhodes and Nakagawa by forming the flange out of norbornene in 
order to properly fuse the flange to the tubes as would be considered well within the 
purview of one of ordinary skill in the art and further exemplified by Johnson in order to 
properly fuse the parts together. 

Response to Arguments 
1 1 . Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

It is noted that Applicant argues in reference to claims 5, 10 and 24 that the 
previous references do not show providing a straight pipe within an opening of the U- 
shaped pipes. However, none of the claims require that the first pipe within the opening 
of a second pipe must be straight. The claims as currently written do not exclude 
providing a U-shaped pipe within an opening of another U-shaped pipe when attached 
to a flange as shown in the newly cited references (Johnson and Rhodes). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gladys J Piazza Corcoran whose telephone number is 



Application/Control Number: 09/930,007 



Page 14 



Art Unit: 1733 

(571) 272-1214. The examiner can normally be reached on M-F 8am-5:30pm (alternate 
Fridays off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Crispino can be reached on (571) 272-1226. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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